Isonitrile hydratase from Pseudomonas putida N19-2. Cloning, sequencing, gene expression, and identification of its active acid residue.
Isonitrile hydratase is a novel enzyme in Pseudomonas putida N19-2 that catalyzes the conversion of isonitriles to N-substituted formamides. Based on N-terminal and internal amino acid sequences, a 535-bp DNA fragment corresponding to a portion of the isonitrile hydratase gene was amplified, which was used as a probe to clone a 6.4-kb DNA fragment containing the whole gene. Sequence analysis of the 6.4-kb fragment revealed that the isonitrile hydratase gene (inhA) was 684 nucleotides long and encoded a protein with a molecular mass of 24,211 Da. Overexpression of inhA in Escherichia coli gave a large amount of soluble isonitrile hydratase exhibiting the same molecular and catalytic properties as the native enzyme from the Pseudomonas strain. The predicted amino acid sequence of inhA showed low similarity to that of an intracellular protease in Pyrococcus horikoshii (PH1704), and an active cysteine residue in the protease was conserved in the isonitrile hydratase at the corresponding position (Cys-101). A mutant enzyme containing Ala instead of Cys-101 did not exhibit isonitrile hydratase activity at all, demonstrating the essential role of this residue in the catalytic function.